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ADDENUM 


ONLY FOR UNITS WITHOUT AC-BAT SWITCH 


Pegs 3, toe (9.40) w&i LS (3211g) 


Instead of INT SW SET TO BAT, jumper 
should be placed between two adjacent 
holes marked BAT, 


Instead of INT SW SET TO AC: No jumper 


Pheer: 


CHAPTER 1 
INTRODUCTION 


The new DE FOREST MM200 Digital Multimeter 
is a precision, wide range, multi-purpose 
instrument capable of measuring: DC volt- 
age 0-1000V; AC voltage 0-700V; DC current 
0O-1A; AC current O-1A, each in four ranges 
and resistance 0-19.99 megohm, in five 
ranges with automatic polarity indicator. 
The LED display will read up to a magni- 
tude of 1999, (3% digit). If the reading 
is higher than 1999, the overload circuit 
will display a flashing equal sign on the 
most significant digit and zeros on the 
other digits. . 


The Multimeter can be powered in two ways:;. 


1. Internal 6 V lead acid battery (op- 
tional) - The two battery leads should 
be connected to the battery, red wire 
to the + terminal and black wire to 
the - terminal, internal switch set to 
battery. The AC-DC converter will 
charge the battery overnight for day 
time service. 


A 16 heus charge. is suffic.snt to give 
8 hours of continuous service. During 
the charge the instrument should be 
switched off, otherwise the power con- 
sumption of the circuit will give a 
much lower charging rate. 


When the battery approaches full charge, 


a special charging circuit will auto- 
matically switch over to a low trickle 
current to prevent battery damage due 
to overcharging. 


- 2- 


120V AC - Battery leads should be con- 


nected to the spade contacts or the 
Red wire to contact marked + 


board. 
and black wire to - Internal switch 
set to AC. The AC-DC converter will 


supply now a constant 6V to thescir— 
cuit. 


Although the circuit is well protected 
from over-voltage, caution should be 
exercised by selecting the proper 
function setting. 


The shunt resistors for the current 
measurements are protected by a lA 
fuse. 


If the MM200 is in.the resistance 
“measurement mode, the circuit is pro- 

tected by a 5mA fuse. When a voltage 

of more than 6 volts is accidentally 
connected to the Multimeter anpyts, 
the fuse will protect the instrument. 


' CAUTION: -DO NOT measure resistance of 
5mA fuse with Analog meter. 


-The very high input impedance 
of the 1V DC mode will prevent 
the instrument to.return to 
zero if the input leads are 

. open circuited, this does not 
indicate a fault condition for 
zero adjust the leads should 


_ be shorted. 


NOTE: 


ts 


SPECIFICATIONS 


The indicated accuracy is in percent of reading. 


NOTE: 


DC VOLTS 


MAX 


RESOLUTION OVERLOAD 


INPUT 
IMPEDANCE 


ACCURACY 


JIGIT 


% 


RANGE 


———————— 
—_—_——————— 
— 


350V 
1000V 
1O00V 
1000V 


Lamv 
10 mV 
Ley 


100 mV 


In AC Mode, the indicated accuracy is in percent of 


NOTE: 


reading if reading is more than 1/10 of full scale. 


REC 


RANGE 


AC VOLTS 
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€ PECIFICATIONS 


DC CURRENT 
| ACCURACY MAX 
RANGE % DIGIT IMPEDANCE RESOLUTION OVERLOAD 
Oe—--1.999mA~ 065 t1 1K ohm ee 1A (Fused) 
Cee 9S99mMAr 055 £1 100 ohm 10 uA 1A (Fused) 
1 Oe 199.9mA~ 0.5 1 10 ohm 100 uA 1A (Fused) 
a 0 - 1000mA PO eee: 1 ohm 1 mA 1A (Fused) 
\ 
FREQ. 
AC CURRENT RANGE 
0 -1.999mA 1.0 #2 1K ohm 1 uA 1A (Fused) 20Hz-1kHz 
Oe 19.99mMA- 1.0 £2 100 ohm 10 uA 1A(Fused) 20Hz-1kHz 
0 - 199.9mA 1.0 +2 10 ohm 100 uA 1A (Fused) 20Hz2-1kHz 
0 —- 1000mA Pol pe oy 1 ohm 1 mA 1A (Fused) 20HzZ-1kHz 


SPECIFICATIONS 
RES1 STANCE 
RANGE ACCURACY | § MEASURING RESOLUTION OVERLOAD 
OHMS _ % DIGIT | CURRENT OHMS PROTECTION 
@- 1.999K 1.0 1 1 mA 1 5 mA (Fused) 
6 - 19.99K 1.0 #1 100 uA 10 5 mA (Fused) 
re O- 199.9K 1.0 41 10 uA 100 5 mA (Fused) 
r 0 - 1999K 1.0 +3 1 uA 1K 5 mA (Fused) 
O- 19.99M 5.0 #1 O.1 uA 10K 5 mA (Fused) 


o. ‘ | . ra ; 
SNL -2£HOS (faeces r 
agi-etoc (hgecepee 

wi =S4 (Prous see 


feF _— ¢ a 
fhe = 'A2 
Az 


‘ss 


Reading rate: 


pers 2 2.5 per second. 
Perernal parcery CV or i20V AC via AC- 
DC converter. (Converter can also be 
used to charge the battery.) 


Readout height: 


Oms inc. 


Input Terminals Polarity: 
Temperature Coefficients: 


A positive voltage to the Red terminal 


with respect to the Black will give a DC ranges 0.03% per C 

positive reading. . : AC ranges 0.05% per C 
Resistance 

In resistance mode, the Red terminal ranges 0.05% per C 


is positive. 


Operating Temperature: 


Functions: 
OSC to 50 C 


The MM200 will measure AC and DC voits. 


AC and DC current and resistance. 
y Current Consumption: 


Range: 100mA approximately 


The four range multipliers 1, 10, 100 


and 1000 are selected by pressing the Size: 

appropriate button - the decimal point 

Will be autotcuically posationec. Height = ye Be 6.6 cm 
: ES Bie Width Ore Os, 25.4 cm 

In the 0 - 19.99M ohm range ALL the Depth ee Os 30.5 cm 


range buttons are in the released 
position which can be accomplished by 
depressing slightly one of the re- 
leased range buttons until it releases 


(Including knobs, feet and handle.) 


the latch of the depressed button, Weight: 
without latching itself. The reading 
of the display in K ohm must be multi- With battery 3.0 lbs. PPC) Se <e 


plied by 10, or divided by 100 fora 


M ohm reading. Without battery 2.13 lbs. 0.96 kg 
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DESIGNATION 


Push on 


V AC 
mA AC 


V ve 


k ohms 


TABLE 2-1 


“RONT PANEL CONTROLS , 


DESCRIPTION 


-Power switch 


AC volts function 
switch 


AC mA function 
switch 


DC volts function 
switch 


DC mA function 
switch 


Kilo ohm function 
switch 


€ daLdvVHO 
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FUNCTION 
Controls power to unit 


AC volts measurements 


AC current measurements 


DC volts measurements 


DC current measurements 


Kilo ohms resistance 
measurements 


TABLE 2-1 
FRONT PANEL CONTROLS 
(Continued) 


INDEX 


FUNCTION 


_ DESCRIPTION 


DESIGNATION 


NO. 


Display from 0 to 1.999 


l range switch 


Displays from 0 to 19.99 


10 range switch 


10 


ts 


Displays from 0 to 199.9 


100 


100 range switch 


Displays from 0 to 1999 


1000 range switch 


1000 


10 


, display 
aire 


should read 0000 di 


With input leads 
On all modes 


shorted 


Set Zero potentio- 


meter 


Set Zero 


iL 


fa-LGNMENT PROCED!R! 


INTRODUCTION. 


Alignment cr repair done by unautnor 


ae 


ized persons will void the warranty. 


The unit can be opened by removirg 3%. 


£ 


the four screws on bottom and lifting 
off bottom cover. See Figure 3-1 for 
location of alignment pots, test 


points and fuses. 


Calibration of instrument only neces~ 


ll 


Sary after repair of the unit. (Re, 
placement of parts except fuses.) 


This chapter provides all of the pro- 
cedures necessary. to align and caliré,£ 


- 


brate the DE FOREST MM200 Multimeter. 


POWER SUPPLY ADJUSTMENTS. 
d.€ 
If unit contains an internal battery 


refer to Paragraph 3.4A and continue. 
: ay.£t 


If unit does not contain.an internai 
battery refer to Paragraph 3.5A and 


Push power ON/OFF switch to OFF.aY.£ 


Disconnect battery and connect a 
422 ohms 1% resistor between theo\.& 


battery leads. 


Make sure internal AC/BAT switch is 
set to BAT position. 


Connect a calibrated voltmeter 
between test point TP8 and groundt.£ 
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Connect AC=bC converter to Mul ti= 


meter and AC sutlet. 


Adjust R53 potentiometer for a read- 
ing 5f 7.20 volts. , 


Remove battery clips from resistor 
and connect them to the spade con- 
tacts on the printed circuit board, 
Red to +; Black to - . 


Push power ON/OFF switch to ON. 


Connect calibrated voltmeter between 
TP8 and ground. Check TP8, 6.1 
+0.2 volts. 


Connect ealdbyated voltmeter between 
TP7 and ground. Check TP7, -7.50 
#0.35 volts. 


V DC CALIBRATION AND SET ZERO AD- 
JUSTMENT . 


Push V DC function switch and "1" 
range switch. 


Short ““:ltimeter input 1<4ds, 


Adjust Front Panel SET ZERO se bantio- 
meter for a display reading of 0.000. 


Connect a calibrated standard cell 
(1.016 volt) to Multimeter input 
connectors. + side of standard cell 
to RED input connector, and = side 
Of standard @e11 to BLACK input con- 


Adjust. R29. otent ioneter until dis- 


play reads 1.018. 


ee 


3.9e 


o27L.0 


Beusla 
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SEL LC 


Reverse leads to input connectors. 


Adjust R26 potentiometer until dis- 
play reads -1.018. 


Repeat instructions in Paragraph 
Ambethru 3./9- 


Disconnect Multimeter input leads. 
RESISTANCE CALIBRATION. 


Push K ohm function switch ang ie 
range switch. 


Connect a 1 Kilo ohm standard re- 
sistor to Multimeter input leads. 


Adjust R12 potentiometer foreasdlS- 
play reading of l. 000. 


Disconnect Multimeter input leads. 


Display should read = .000 with 
equal sign flashing. 


VY AC TALIBRATIOL. 


w4fe 


Push AC function switch sheleh aa: 
range switch. 


Short input leads adjust R66 until 
display reads 0.000. 


Connect a Sine Wave Generator to 
Multimeter input leads. Monitor 
generator's amplitude with a cali-— 
brated AC Voltmeter. 
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splay reading 


power ON/OFF 
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Test 


Following parts can be ordered from 


DE FOREST ELECTRONICS: 


Battery 


120V AC-DC Adaptor 
Type AD120 


220V AC-DC Adaptor 
Type AD220 


Fuse 1A 
Fuse 5mA 


Leads 


- Ut i 


Part No. 


22700—2 2. 2U 


1300-0000 


1300-0010 


1100-1700 


1100-1600 


0906-0660 


WARRANTY 


The MM200 Digital Voltmeter is warranted 
for a period of one year from the pur- 
chase date, under normal use, against de- 
fective materials and workmanship. 


Defective parts will be repaired, ad- 
justed and/or replaced at no charge. 
When the instrument is returned, prepaid 
to: 


DE FOREST ELECTRONICS 
40 FAIRFIELD PLACE 
WEST CALDWELL, N.J. 07006 


This warranty is void if the instrument 
has been visibly damaged by accident or 
misused, or if the instrument has been 

serviced or modified by an unauthorized 
person. 


FOR 
REST MM200 DIGITAL MULTIMETER 
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-POTENTIOMETER LOCATION 
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NOTE: Battery is not covered by this 
warranty. 


— 
-— 


—— 
<—_ 
Pao 

= 


DE FO 


q 
ae os act) RR 


Ao \ le C10 oh] Uz) \ooKR34 + 6y  -7,Sv 
To R29 MS by Pay | op 4 


, RIG 220k tt Sl 8] 
+INPUT Rio 220K 
cae & [nat Bog 


Vac S2A 
Ipc SSA 


| oA 
he AX-5-32507 


220 


| 


TP7 -7-S2o0.35 ypc 


400 Ms 


} 
Bee ins Mikel 2. Sed ence 
ao ——_—_— oO 

al sane! Pe ines CONFIDENTIAL & PROPRIETARY | 
sale oe +Sv PROPERTY OF | 
[Joors| | | | ae: DE FOREST ELECTRONICS | 

TPS +6.1 40.2 Voc 200ms| 100 | 100 40 FAIRFIELD PLACE 

WEST CALDWELL, N. J., 07006 


24 reH> 


st 


D~ERMICE “SGHEMAmC 
FOR CUSTOMER USE outy (MM 200) 
FIRST USED ON 
DRAWN (4, FENN 
DATE 10/44/76 


ELECTRONICS 


aD 
co 
P 
= 
2] 
° 
3 
ee 
I 
x 
3 
Ww 
us 
= 


9800- 4037-40 


SOON TR REL a 


